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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable easy and mass production of disk- 
shaped information recording media of a large capacity. 
SOLUTION: This process is for production of the disk-shaped information 
recording media of a multilayered structure having plural layers having 
signals. Signals of a first stamper are transferred on a sheet side and a 
translucent film is formed on this signal surface and is blanked, by which a 
first substrate SI is obtd. The signals of a second stamper are transferred 
by injection molding to form a reflection film on the signal surface, by 
which a second substrate S2 is obtd. These first substrate S1 and second 
substrate S2 are bonded to each other by a transparent adhesive layer 32. 
The signal surface is otherwise formed on the sheet side by the first 
stamper and the signal surface is formed in superposition on a pressure 
sensitive resin layer or dry photopolymer or the like itself or via these 
layers, by which the multiple layers are formed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of a multilayer information recording medium characterized by comprising the following. 
The 1st substrate creation step which is a manufacturing method of an information recording medium of the shape of a disk of 
multilayer structure which carries out two or more owners of the layer which has a signal, forms a signal surface in the sheet 
side by the 1st La Stampa, forms a semi-transparent membrane in the signal surface, and obtains the 1st substrate by punching 
Lycium chinense. 

The 2nd substrate creation step which obtains the 2nd substrate by forming a signal surface of the 2nd La Stampa by injection 
molding, and forming a reflection film in the signal surface, and a lamination step which pastes the 1st substrate and the 2nd 
substrate together by a transparent glue line. 

[Claim 2]A manufacturing method of the multilayer information recording medium according to claim 1 which pressurizes the 1st 
La Stampa to a sheet made from a plastic, and transfers a signal of the 1st La Stampa to resin in the 1st substrate creation 
step while supplying resin to the 1st La Stampa. 

[Claim 3]A manufacturing method of the multilayer information recording medium according to claim 1 which pressurizes the 1 st 
La Stampa to a sheet made from a plastic, and carries out direct transfer of the signal of the 1st La Stampa to a sheet in the 
1 st substrate creation step. 

[Claim 4]A manufacturing method of the multilayer information recording medium according to claim 1 which controls thickness 
of a transparent glue line by a lamination step by rotating the 1st substrate and the 2nd substrate using photo-curing type resin 
as a transparent glue line. 

[Claim 5]A manufacturing method of the multilayer information recording medium according to claim 4 which irradiates a 
transparent glue line with ultraviolet rays while turning a U V irradiation source of a punctiform light source to the periphery side 
from the inner circumference side of the 1st substrate and the 2nd substrate and moving. 

[Claim 6] A manufacturing method of the multilayer information recording medium according to claim 1 which the 1 st La Stampa 
carries out the weld slag of the metal to a mother stamper, and is formed as the reversal pattern. 

[Claim 7]A manufacturing method of the multilayer information recording medium according to claim 1 which pastes the 1st 
substrate and the 2nd substrate together using a pressure-sensitive binder. 

[Claim 8]A manufacturing method of the multilayer information recording medium according to claim 1 whose transparent glue 
line is a dry photopolymer. 

[Claim 9]A manufacturing method of the multilayer information recording medium according to claim 2 whose resin in which a 
signal is transferred is a dry photopolymer. 

[Claim 10]A manufacturing method of the multilayer information recording medium according to claim 1 which constitutes a 
sheet from pasting a protective sheet together to a pressure-sensitive sheet, exfoliates a protective sheet after transferring a 
signal on a pressure-sensitive sheet, obtains the 1st substrate, and pastes the 2nd substrate together to this 1st substrate. 
[Claim 11]A manufacturing method of the multilayer information recording medium according to claim 1 with which a sheet is 
coated with a protecting agent in a laser beam for record / reproduction at the entrance plane side. 

[Claim 12]A manufacturing method of a multilayer information recording medium characterized by comprising the following. 
The 1st substrate creation step which obtains the 1st substrate by being a manufacturing method of an information recording 
medium of the shape of a disk of multilayer structure which carries out two or more owners of the layer which has a signal, 
forming a signal surface in the sheet side by the 1 st La Stampa, and forming a semi-transparent membrane in the signal surface. 
A semi-transparent membrane formation step which forms one or more semi-transparents membrane in which a signal was 
transferred further via a transparent glue line on a semi-transparent membrane of the 1 st substrate. 

[Claim 13]A manufacturing method of the multilayer information recording medium according to claim 12 characterized by 
comprising the following. 

The 2nd substrate creation step which obtains the 2nd substrate by a signal being transferred by injection molding from the 2nd 
La Stampa, and forming a reflection film in the signal surface. 

A lamination step which pastes the 1 st substrate and the 2nd substrate together by a transparent glue line on both sides of one 
or more semi-transparents membrane. 

[Claim 14]A manufacturing method of the multilayer information recording medium according to claim 12 having a lamination 
step which pastes the 1st substrate of the above together by a transparent glue line on both sides of one or more semi- 
transparents membrane to a dummy substrate. 

[Claim 15]A manufacturing method of the multilayer information recording medium according to claim 12 which the 1st La 

Stampa carries out the weld slag of the metal to a mother stamper, and is formed as the reversal pattern. 

[Claim 16] A manufacturing method of the multilayer information recording medium according to claim 12 whose thickness of 

each transparent glue line formed in a semi-transparent membrane formation step is 10 micrometers thru/or 50 micrometers. 

[Claim 17]A manufacturing method of the multilayer information recording medium according to claim 12 which a transparent 

glue line formed in a semi-transparent membrane formation step is photo-curing type resin, and is formed by rotating the 1 st 

substrate. 
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[Claim 18]A manufacturing method of the multilayer information recording medium according to claim 17 which irradiates a 
transparent glue line with ultraviolet rays while turning a UV irradiation source of a punctiform light source to the periphery side 
from the inner circumference side of the 1st substrate and moving. 

[Claim 19]A manufacturing method of the multilayer information recording medium according to claim 12 whose transparent glue 
line is a dry photopolymer. 

[Claim 20]A manufacturing method of the multilayer information recording medium according to claim 17 which constitutes a 
sheet from pasting a protective sheet together to a pressure-sensitive sheet, exfoliates a protective sheet after transferring a 
signal on a pressure-sensitive sheet, and obtains the 1st substrate. 

[Claim 21 ]A manufacturing method of the multilayer information recording medium according to claim 12 with which a sheet is 
coated with a protecting agent at the entrance plane side of a laser beam for record / reproduction. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of the information recording medium of the shape of 

a disk of the multilayer structure which carries out two or more owners of the layer which has a signal. 

[0002] 

[Description of the Prior Art]In recent years, in the field of information storage, research on an optical information recording 
method is advanced by every place. Compared with a magnetic recording system, single or more figures can attain [ that this 
optical information recording method can perform record and reproduction by non-contact, ] high storage density, It has many 
advantages of being able to respond to an only for [ reproduction ] type, the added type of a postscript, and each memory 
gestalt of rewritable type, and the use broad from industrial use to a noncommercial use as a method which enables realization 
of a cheap large capacity file is considered. 

[0003]A high-density information recording medium, an optical video disk, etc. which are especially called the digital audio disc 
which is an optical disc corresponding to an only for [ playback ] type memory gestalt, the digital versatile disc, etc. also in it 
have spread. 

[0004]The reflection film which consists of metal thin films, such as an aluminum film, is formed on the optical disk substrate 
which is a transparent substrate in which uneven patterns in which an information signal is shown, such as a pit and a groove, 
were formed in this kind of optical disc. The protective film for furthermore protecting this reflection film from the moisture in 
the atmosphere and oxygen is considered as the composition formed on the above-mentioned reflection film. When playing the 
information on such an optical disc, for example from the optical disk substrate side, the above-mentioned uneven pattern is 
irradiated with regenerated light, such as a laser beam, and the difference of the reflectance of the incident light and returned 
light detects information. 

[0005]When manufacturing such an optical disc, the optical disk substrate which has the above-mentioned uneven pattern with 
techniques, such as injection molding, first is formed, the reflection film which consists of a metal thin film is formed with 
techniques, such as vacuum evaporation, on this, further, on it, ultraviolet curing type resin etc. are applied and a protective film 
is formed. 

[0006]By the way, high storage capacity-ization is demanded in such an optical disc, An uneven pattern is formed on one field 
of an optical disk substrate in order to correspond to this, The optical disc which has a total of a two-layer information board 
layer as besides forms a semi-transparent membrane, forms a ******** uneven pattern for several 1 0-micrometer interval also 
on this semi-transparent membrane and forms a reflection film on this is proposed. 
[0007] 

[Problem(s) to be Solved by the Invention]The information recording medium of the shape of a disk of the multilayer structure 
which carries out two or more owners of the layer which has such a signal is large scale, and to raise productivity and to be able 
to produce easily is desired. 

[0008]Then, this invention cancels an aforementioned problem and it aims at providing the manufacturing method of the 
multilayer information recording medium which can produce the information recording medium of the shape of a mass disk easily 
and in large quantities. 
[0009] 

[Means for Solving the Prob!em]If the above-mentioned purpose is in this invention, it is a manufacturing method of an 
information recording medium of the shape of a disk of multilayer structure which carries out two or more owners of the layer 
which has a signal, The 1st substrate creation step which transfers a signal of the 1st La Stampa to the sheet side, forms a 
semi-transparent membrane in the signal surface, and obtains the 1st substrate by punching Lycium chinense, The 2nd 
substrate creation step which obtains the 2nd substrate by transferring a signal of the 2nd La Stampa by injection molding, and 
forming a reflection film in the signal surface, It is attained by a manufacturing method of an. information recording medium of 
the shape of a disk of multilayer structure having a lamination step which pastes the 1st substrate and the 2nd substrate 
together by a transparent glue line. 

[0010]lt is a manufacturing method of an information recording medium of the shape of a disk of multilayer structure which 
carries out two or more owners of the layer which has a signal in this invention, and the 1st substrate is obtained in the 1st 
substrate creation step by a signal being given to the sheet side from the 1st La Stampa, and forming and piercing a semi- 
transparent membrane to the signal surface. In the 2nd substrate creation step, the 2nd substrate is obtained by a signal being 
transferred by injection molding from the 2nd La Stampa, and forming a reflection film in the signal surface. 
[0011]At the 1st substrate creation step, the 1st substrate can be created in large quantities by [ which use a sheet by this ] 
sticking the 1 st substrate and the 2nd substrate by a transparent glue line in a lamination step. On the other hand, in the 2nd 
substrate creation step, the 2nd substrate can be created in large quantities by injection molding. By doing in this way, an 
information recording medium of the shape of a disk of mass multilayer structure is easily [ in large quantities ] producible. 
[0012]in this invention, preferably, at the 1st substrate creation step, resin is supplied to the 1st La Stampa, the 1st La Stampa 
is pressurized to a sheet made from a plastic (and — using together with/or UV irradiation), and a signal from the 1 st La 
Stampa is transferred by resin. Or in this invention, preferably, at the 1st substrate creation step, the 1st La Stampa is 
pressurized to a sheet made from a plastic, and direct transfer of the signal from the 1 st La Stampa is carried out to a sheet. 
[001 3]A method of such a 1st substrate creation step may adopt any. 
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[0014]ln this invention, thickness of a transparent glue line is controlled by rotating the 1st substrate and the 2nd substrate 
using resin of a photo-curing type [ it is desirable and ] as a transparent glue line in a lamination step. Thereby, the 1st 
substrate and the 2nd substrate can be easily unified via a transparent glue line. 

[0015]In this invention, a UV irradiation source of a punctiform light source irradiates a transparent glue line with ultraviolet rays 
preferably, moving towards the periphery side from the inner circumference side of the 1st substrate and the 2nd substrate. 
Thereby, photo-curing of the transparent glue line can be carried out only by moving a UV irradiation source. 
[0016]In this invention, preferably, the 1st La Stampa carries out the weld slag of the metal to a mother stamper, and is formed 
as the reversal pattern. 

[0017]In this invention, the 1st substrate and the 2nd substrate are preferably pasted together and formed using a pressure- 
sensitive binder. 

[0018]In this invention, a transparent glue line is a dry photopolymer preferably, and resin in which a signal is transferred still 
more preferably is a dry photopolymer. 

[0019]In this invention, preferably, a sheet is constituted from pasting a protective sheet together to a pressure-sensitive 
sheet, after transferring a signal, it exfoliates a protective sheet on a pressure-sensitive sheet, obtains the 1st substrate on it, 
and pastes the 2nd substrate together to it to this 1st substrate. 

[0020]In this invention, the desirable entrance plane side of a laser beam for record / reproduction in a web material is coated 
with a protecting agent. Or this protecting agent increases surface hardness, surface resistance is lowered or it lowers a 
coefficient of friction. 

[0021 ]If the above-mentioned purpose is in this invention, it is a manufacturing method of an information recording medium of 
the shape of a disk of multilayer structure which carries out two or more owners of the layer which has a signal, The 1st 
substrate creation step which obtains the 1st substrate by a signal being given to the sheet side from the 1st La Stampa, and 
forming a semi-transparent membrane in the signal surface, A semi-transparent membrane (multilayer) formation step which 
forms one or more (it is ******** about several 1 0-micrometer interval preferably) semi-transparents membrane in which a 
signal was transferred further via a transparent glue line on a semi-transparent membrane of the 1st substrate, It is attained by 
a manufacturing method of an information recording medium of the shape of a disk of ****(ing) multilayer structure. 
[0022]When manufacturing an information recording medium of the shape of a disk of multilayer structure which carries out two 
or more owners of the layer which has a signal in this invention, in the 1st substrate creation step, the 1st substrate is obtained 
by a signal being given to the sheet side from the 1st La Stampa, and forming a semi-transparent membrane in the signal 
surface, passing a transparent glue line for a semi-transparent membrane in which a signal was further transferred on a semi- 
transparent membrane of the 1st substrate in a semi-transparent membrane formation step — for example, several 10- 
micrometer interval — ******** — one or more — it forms. 

[0023]In the 2nd substrate creation step, the 2nd substrate is obtained by a signal being transferred by injection molding from 
the 2nd La Stampa, and forming a reflection film in the signal surface. The 2nd substrate may be a dummy substrate and a signal 
is not transferred by the 2nd substrate in that case. 

[0024]In a lamination step, the 1st substrate and the 2nd substrate are pasted together via a transparent glue line. 
[0025]Thereby, at the 1st substrate creation step, the 1st substrate can be created in large quantities by using a sheet. On the 
other hand at the 2nd substrate creation step, the 2nd substrate can be created in large quantities by injection molding. By 
doing in this way, an information recording medium of the shape of a disk of mass multilayer structure is easily [ in large 
quantities ] producible. 

[0026]In this invention, preferably, the 1 st La Stampa carries out the weld slag of the metal to a mother stamper, and is formed 
as a reversal pattern. 

[0027]In this invention, thickness of a transparent glue line between each semi-transparent membrane preferably formed in a 
semi-transparent membrane (two or more signal planes) formation step is 10 micrometers thru/or 50 micrometers. If thickness 
of a transparent glue line is thinner than 10 micrometers, since a piled-up optical interference between semi-transparents 
membrane will arise, it is not desirable. Since a spherical aberration will arise when it irradiates with light if thickness of a semi- 
transparent membrane is thicker than 50 micrometers, it is not desirable. 

[0028]In this invention, a transparent glue line preferably formed in a semi-transparent membrane (two or more signal planes) 
formation step is photo-curing type resin, and is formed by rotating the 1 st substrate. 

[0029]In this invention, a transparent glue line is a dry photopolymer preferably in this invention stiffened because a UV 
irradiation source of a punctiform light source irradiates a transparent glue line with ultraviolet rays preferably, moving from 
inner skin of the 1 st substrate to a peripheral face. 

[0030]In this invention, preferably, a sheet is constituted from pasting a protective sheet together to a pressure-sensitive 
sheet, after transferring a signal, it exfoliates a protective sheet on a pressure-sensitive sheet, obtains the 1st substrate on it, 
and pastes the 2nd substrate together to it via one or more semi-transparents membrane to this 1st substrate. 
[0031]In this invention, a sheet is preferably coated with a protecting agent at the entrance plane side of record and a 
reproducing laser beam. Or this protecting agent increases surface hardness, surface resistance is lowered or it lowers a 
coefficient of friction. 
[0032] 

[Embodiment of the Invention]Hereafter, the manufacturing method of the multilayer information recording medium which applied 
this invention is explained in detail based on an accompanying drawing. 

[0033] Drawing 1 thru/or drawing 3 are the figures showing an example of the manufacturing method of the information recording 
medium of the shape of a disk of the multilayer structure of this invention, and drawing 5 shows the process flow of this 
manufacturing method. 

[0034]The manufacturing method of the information recording medium of the shape of a disk shown in drawing 1 , It is what is 
called a photopolymer method (the glass 2P method-hoto Polymerization), 1st substrate creation step SS1 for making the 1st 
replica substrate (the 1st substrate) S1 is shown, and drawing 2 shows 2nd substrate creation step SS2 for making the 2nd 
replica substrate (substrate) S2. Drawing 3 shows lamination step SS3 for pasting together the 1st replica substrate S1 and the 
2nd replica substrate S2. 

[0035]This 1st substrate creation step SS1, 2nd substrate creation step SS2, and lamination step SS3 are shown in dra wing 5. 
[0036]First, drawing 1 and 1st substrate creation step SS1 of drawing 5 are explained. 

[0037]In 1st substrate creation step SS1, it is the process of creating eventually the 1st replica substrate SI shown in drawing 
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1_(G). In this step SS1, the continued type sheet 10 is used and this sheet 10 is wound around rolled form. 

[0038]A plastic like polycarbonate and polymethylmethacrylate which have a plastic, for example, translucency. or transparency 
can be used for the sheet 10, and the thickness is 50 micrometers thru/or 150 micrometers preferably. As most desirable value 
of the thickness of the sheet 10, it is 70 micrometers in thickness, for example. 

[0039]In drawing J (A), to one field 10A of the sheet 10, 1st La Stampa 12 sets an interval and is arranged. The reversal pattern 
of the information signal which it is going to form to the 1st replica substrate S1 is beforehand formed in 1st La Stampa 12, for 
example, the weld slag of the metal is carried out to a mother stamper, and it is made as the reversal pattern. In drawin g 1 (B), 
the photo-curing resin 14, for example, ultraviolet curing resin, is applied to the signal forming face side of this 1st La Stampa 
1 2 (step ST1 of drawing 5 ). 

[0040]In drawing 1 (C), while being stuck to such resin 14 of 1st La Stampa 12 in the field 10A, it is stuck by pressure with the 
roll 16. That is. unevenness of the signal of 1st La Stampa 12 is firmly formed to the ultraviolet curing resin 14. In drawing 1 (D), 
ultraviolet rays are irradiated from a UV irradiation means. Thereby, the ultraviolet curing resin 14 hardens. 
[0041 ]As shown in drawing 1 (E), only 1st La Stampa 12 exfoliated from the sheet 10 side, and the ultraviolet curing resin 14 
and the sheet 10 were united, and are stuck (step ST2). 

[0042]In drayying J (F), weld slag formation of the semi-transparent membrane of SiN is carried out, for example with the sputter 
device 18 of the semi-transparent membrane of SiN in the signal surface 14A of the ultraviolet curing resin 14 (step ST3). 
[0043]Thus, the layered product of the sheet 10 made through drawin g 1 (A) thru/or the process of (F) and the ultraviolet 
curing resin 14 is pierced in the shape of a disk in drawin g 1 (G), and processing is performed. The 1st replica substrate S1 can 
be obtained by this (step ST4, ST5). 

[0044]On the other hand, in drawin g 2 and 2nd substrate creation step SS2 of drawing 5 , the metallic molds 20 and 22 are 
prepared and the inner surface of the metallic mold 22 serves as the mirror surface part 22A. 2nd La Stampa 24 is arranged in 
the metallic mold 20. and the resin 26 is poured in where the metallic molds 20 and 22 are put together, as shown in drawing 2 
(B) from the state of drawing 2 (A). Although it is usable as this resin 26 in polycarbonate, amorphous poly define, etc. which 
have transparency or translucency, for example. Since an optical property is not required of this 2nd replica substrate S2 when 
it becomes the last disk gestalt, a variation, such as mixing a bulking agent and improving rigidity, is possible. 
[0045]The signal 24A of 2nd La Stampa 24 is transferred by the resin 26 poured in by this. In drawing 2 (C), the metallic molds 
20 and 22 are removed and unmolding is performed. By this, the 2nd replica substrate S2 that has the signal surface 28 can be 
obtained. The thickness D2 of this 2nd replica substrate S2 is 0.6 thru/or 1.2 mm, for example (step ST6 of drawing 5 ). 
[0046]1st substrate creation step SS1 and 2nd substrate creation step SS2 which are shown in drawing 5 may be performed 
simultaneously, or it may be performed at the either point. Anyway, when 1st substrate creation step SS1 and 2nd substrate 
creation step SS2 are completed, lamination step SS3 which consists of step ST9 and step STIO which are shown in drawing 5 
is performed. In lamination step SS3 shown in drawin g 3, the reflection films (recording material) 30, such as aluminum, are 
formed for example, by the ion-beam-sputtering method to the signal surface 28 of the 2nd replica substrate S2 (step ST7). 
The thickness of the reflection film 30 in this case is 40 nm, for example. 

[0047]In dra win g 3 (B). as shown in step ST9 of dra win g 5. ultraviolet curing resin (transparent adhesives) of the specified 
quantity is dropped on the reflection film 30 of the 2nd replica substrate S2 (step ST8). Via this ultraviolet curing resin 32, the 
signal surface 14A of the 1st replica substrate S1 and the reflection film 30 of the 2nd replica substrate S2 are pasted together, 
as it meets (step ST9). .Drawing 3 (q) j s shown and this state the 1st replica substrate S1 and the 2nd replica substrate S2, 
Because some surplus portions 32A of the ultraviolet curing resin 32 scatter outside by carrying out continuous rotation in the 
direction of R in one. The transparent glue line which is a suitable quantity of the ultraviolet curing resin 32, and consists of the 
ultraviolet curing resin 32 of predetermined thickness pastes up the 1st replica substrate S1 and the 2nd replica substrate S2 
(step ST 10). 

[0048] At drawing 3 (D). when both the substrates SI and S2 moreover rotate, the ultraviolet curing resin 32 hardens, because 
the ultraviolet rays 34 move radially at the rate of predetermined towards the periphery side from the each substrate S1 and 
inner circumference side of S2. 50 micrometers can be used for the thickness d3 of the ultraviolet curing resin 32 at this time, 
for example (step ST10). 

[0049]Thus. the information recording medium 100 of the mass shape of a disk of multilayer structure can be obtained. As the 
information recording medium 100 of the shape of such a disk, For example, a compact disk (CD: brand name) and CD-ROM 
(lead on-memory which uses a compact disk), An information recording medium like an optical disc like the high-density 
information recording medium currently called other optical discs or the digital videodisc, and the digital versatile disc (DVD) and 
other magneto-optical discs is included. 

[0050]Irradiating with the ultraviolet rays 34 like drawing 3 (D), by rotating both the boards S1 and S2, it can irradiate with the 
ultraviolet rays 34 uniformly to the ultraviolet curing resin 32, and, thereby, the transparent glue line which is a uniform 
transparent interlayer can be formed. 

[0051]A larger thing smaller than 50 micrometers than 10 micrometers has the desirable thickness d3 of the ultraviolet curing 
resin 32, for example. When the thickness d3 of this ultraviolet curing resin 32 is larger than 50 micrometers, the spherical 
aberration by the thickness of a light transmission layer increases, and it becomes impossible to reproduce a good signal. When 
smaller than 10 micrometers, the returned light from the signal plane of another side overlaps, it is observed as a noise, and 
there is a demerit that a good signal is not reproduced. 

[0052]Next, with reference to drawing 4 , another example of the manufacturing method of the information recording medium of 
the shape of a disk of this invention is explained. In the manufacturing method of drawing 4 . the direct embossing method is 
adopted and 1st substrate creation step SS1 shown in drawing 4 differs from 1st substrate creation step SS1 of drawing 1 . 
However, it pastes together to 2nd substrate creation step SS2, and step SS3 pastes together to 2nd substrate creation step 
SS2 shown in drawing 2 and drawing 3 . and it is substantially [ as step SS3 ] the same. 

[0053]In the example shown in drawing 4 . as mentioned above, the direct embossing method is used, and the 1 st replica 
substrate S1 as the 1st substrate eventually shown in drawing 4 (F) is obtained. 

[0054]The same thing as the sheet 10 of oVawing 1__can be used for the sheet 10 in drawingjk In drawing 4 (A), 1st La Stampa 
12 is arranged corresponding to the sheet 10. By the way, the roll 16 is stuck for the signal surface of this 1st La Stampa 12 by 
pressure to the direct sheet 1 0 in drawjng 4 (B). After the sheet 1 0 is cooled by drawing 4 _ (C), in drawmg 4 (D). 1 st La Stampa 
12 exfoliates from the sheet 10. Thereby, the signal surface 10A is directly formed in the sheet 10. 

[0055]ln drawing 4 (E). the semi-transparent membrane of SiN is formed to the signal surface 1 0A of sputtering. Then, as shown 
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' n drawing 4 (F), the 1st replica substrate (the 1st substrate) S1 can be obtained by the sheet 10 being pierced for example, in 
the shape of a disk. In this 1st replica substrate S1, it has the signal surface 10A. 

[0056]The sputtering process of drawing 1 (F) and the punching process of drawing 1 (E) in 1st substrate creation step SS1 of 
drawing Lean also be made reverse. The sputtering process of dr awin g 4 (E) and the punching process of d rawin g 4 (F) can also 
be carried out conversely similarly. 

[0057]The 1st replica substrate SI made in this way, The information recording medium 100 of the shape of a disk of the 
multilayer structure shown in drawing 3 (D) can be obtained by pasting together by the same method in lamination step SS3 
shown in drawing 3 with the 2nd replica substrate S2 made in 2nd substrate creation step SS2 as drawin g 2 was shown. By 
pasting together to 2nd substrate creation step SS2, since step SS3 is the same as that of 2nd substrate creation step SS2 of 
drawin g 2, and lamination step SS3 of drawing 3 , it uses the explanation. 

[0058]After sticking by the transparent glue line 32 like drawing 3 (D). it may be made to pierce drawin g 1 (G), the 1st replica 
substrate SI of drawing _2 _(C), and the 2nd replica substrate S2 in the shape of a disk in one. 

[0059]Next t another example of the manufacturing method of the information recording medium of the shape of a disk of the 
multilayer structure of this invention is explained. 

[0060]Drawing 6 shows the manufacturing process of the optimal layered disk for creating a further multilayer disk. The 1st 
replica substrate S1 shown in drawing 6 _(A) is a substrate obtained by 1st substrate creation step SSI of drawing 1, or 1st 
substrate creation step SSI of drawing 4. Dra win g 7 shows an example of the flow of the layered disk manufacturing process 
shown in drawin g 6. Since Steps ST1 thru/or ST10 of drawing 7 are the same as step ST1 thru/or step ST10 to which drawing 
5_corresponds, those explanation is used. However, in drawing 7 , semi-transparent membrane formation step SS4, and step 
ST20 and step ST21 are added. 

[0061 ]In step ST20 of drawing 7, while forming semi-transparent membrane HR1 in the signal surface 14A (or 10A) of the 1st 
replica substrate S1 of drawing 6 (A) and carrying the ultraviolet curing resin 50 to this semi-transparent membrane HR1, the 
signal surface of La Stampa 40 is pressed against this ultraviolet curing resin 50. While the signal surface of La Stampa 40 is 
transferred by the ultraviolet curing resin 50 by this, the excessive ultraviolet curing resin 50 is shaken off and it takes out with 
rotating the 1st replica substrate S1 and La Stampa 40 in the direction of R outside. 

[0062]When rotating, from inner circumference, the ultraviolet curing resin 50 is controlled by irradiating an outer peripheral 
direction punctiform by predetermined thickness, and hardens ultraviolet rays by it. This hardened ultraviolet curing resin 50 is a 
semi-transparent membrane, and as shown in drawing 6 (B), it removes the 1st replica substrate S1 that was united with the 
ultraviolet curing resin 50 from La Stampa 40. 

[0063]by repeating the process of drawing 6 (A) and (B) two or more times in step ST21 shows to drawing 6 (C) — as — the 
transparent glue lines 50B and 50C .... semi-transparent membrane HR1, HR2. and HR3 ... can be laminated one by one. these 
transparent glue lines 50B — the signal surfaces 50A and 50D ... is formed, respectively. That is, next it is a layered product of 
semi-transparent membrane HR1 and the transparent glue line SOB, the layered product of semi-transparent membrane HR2 
and the transparent glue line 50C is formed, and the multilayer signal recording layer 60 is formed in laminating the following 
semi-transparent membrane and the layered product of a transparent glue line one by one further. In each layered product, it 
has a signal surface like the signal surfaces 50A and 50D. 

[0064]the transparent glue lines 50B and 50C ... the above-mentioned ultraviolet curing resin — instead of — a dry 
photopolymer — using — it can also form . In this case, the transparent glue line (signal recording layer) by which the signal was 
transferred similarly can be formed by sticking a sheet shaped dry photopolymer to semi-transparent membrane HR1, sticking 
La Stampa 40 to an opposite hand further, and carrying out UV irradiation instead of carrying the ultraviolet curing resin 50. 
[0065]After that, to the signal recording layer of the bottom of the heap, as shown in drawing 6 (C), the signal surface 28 side of 
the 2nd replica substrate S2 is piled up, and it unifies. The multilayer signal recording layer 60 is in the state which did in this 
way and was inserted into the 1st replica substrate S1 and the 2nd replica substrate S2, and can make the information 
recording medium 110 of the mass shape of a multilayer disk as shown in drawing 6 (D). In the example of draw ing 6 (D). 
transparent glue lineB [ 50 ],C [ 50 ], 50F, and 50G and semi-transparent membrane HR1, HR2. and HR3 — are formed between 
substrate S1 and S2. What was made, for example from the process of ^awjng_3._(A) can be used for the 2nd replica substrate 
S2. Or it is also possible to consider it as what is called a dummy substrate without a signal surface. 

[0066]The thickness of each signal recording layer 60 is 10 micrometers - 50 micrometers, for example. Since a spherical 
aberration will arise [ if thickness is smaller than 10 micrometers, since the optical interference between the piled-up signal 
recording layers 60 will arise, ] if undesirably than 50 micrometers, and it irradiates with light from an optical pickup, it is not 
desirable. 

[0067]by the way, the diameter L1 of La Stampa 40 in drawing 6 (A) — the diameter L2 of the 1st replica substrate SI — 
almost — an EQC — or it is desirable to make it a little small, thus, the diameter LI — the diameter L2 and an EQC — or it is 
made a little small because the life of La Stampa 40 can be lengthened by preventing the ultraviolet curing resin 50 remaining in 
the La Stampa 40 side. As for the difference of LI and L2, when the diameter L1 is smaller than the diameter L2, it is desirable 
that it is a value smaller than 0.5 mm, for example. 

[0068]prawing 8_shows replica substrate S4 formed of La Stampa 70 and this La Stampa 70 as an example. The point created, 
for example by the manufacturing process of the conventional optical disc can be used for La Stampa 70, The track pitch of the 
signal surface 70A is 0.50 micrometer, and line density is 0.185micrometer/bit. and can be performed by EFM (Eight to Fourteen 
Modulation) of the same modulation method as the case where high-density information storage **** is created. In this case, 
capacity is set to 10 GB when the diameter of compact disk size is 12 cm. 

[0069]The reflection film (record film) 60 is formed in the signal surface 60A of replica substrate S4 made by carrying out as 
shown in drawing 8 (A) and (B). And it is unified to replica substrate S4 by the glue line 80 with another transparent replica 
substrate S5, and a disk-like information recording medium is obtained. In the information recording medium of such drawing 8 
(C), as shown in drawing 8 (D). the case where it irradiates with the light 86 via the object lens 84 from the replica substrate S5 
side is compared with the case where it irradiates with the light 90 from the object lens 88 via replica substrate S4. The method 
using the object lens 84 is called a signal surface playback system, and the method using the object lens 88 is called the reading 
surface playback system. 

[0070]Although the jitter at the time of reading can be lowered to 6.5% by adopting a signal surface playback system, with a 
reading surface playback system, the best jitter will stop to 8.0%. From this, the signal surface playback system is superior to 
the reading surface playback system about the jitter. 
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[0071 ]The numerical aperture (NA) of the object lens 84 at the time of the reproduction in this case is 0.875, for example, and 
the wavelength of the lights 86 and 90 is 640 nm. Thus, it is because a signal surface playback system is compared with a 
reading surface playback system since width W1 of the pit in a signal surface playback system is made as a reason out of which 
a difference comes smaller than the width W2 of the pit in a reading surface playback system, and interference between the 
numerals at the time of reproduction decreases. It can do in this way because the signal pit is small by forming a reflection film 
uniformly. 

[0072]Thus, it is disadvantageous to reproduce a signal from the flat-surface side (reading surface side) of a replica substrate 
compared with reproducing from the concavo-convex transfer face side (signal surface side). 

[0073]It is shown, information-recording-medium 100[(D) of the shape of a disk of multilayer structure, for example, drawing 3 , 
which are obtained in an embodiment of the invention. ] is a thing of the structure reproduced from the flat-surface side 
(reading surface side) of the replica substrate SI, In order to be able to play a better signal from the information recording 
medium of the shape of a disk of the multilayer structure for playing with such a reading surface playback system, it is desirable 
to create Sens Tampa (child La Stampa) like <frawjng_9. 

[0074]Sens Tampa 120 of drawing 9...(D) can be used as 1st La Stampa 12 of drawing J t and 1st La Stampa 12 of drawing 4. 
[0075]Such Sens Tampa 120 can be made from drawing 9 (A) through the process of (D). 

[0076]The master stamper 1 30 in drawing 9 (A) creates the mother stamper 1 40 in drawjng 9 (B). That is, the signal surface of 
the master stamper 130 is transferred by the mother stamper 140. As this mother stamper is also called reversal La Stampa 
and it is shown in drawing 9 (C) to this mother stamper 140, the sputter film 150 of nickel is formed. Thus, as the obtained 
mother stamper (parent La Stampa) 140 is shown in drawin g 9 (D), the signal surface will be transferred to Sens Tampa (child La 
Stampa) 1 20. 

[0077]Obtained Sens Tampa 120 can be used as 1st La Stampa 12 shown in drawing 1 and drawing 4 . The thickness of the 
sputter film 1 50 of nickel of drawing 9 (C) is 40 nm, for example. 

[0078]From the information recording medium 100 (SI of refer to drawing 3) of the shape of a disk of the multilayer structure 
acquired by drawing 1 or a process like drawing 4 using Sens Tampa 120 which the master stamper 130 leaves and was created 
from the master stamper 130. The signal of quality almost equivalent to the 100 information recording mediumSI of the shape of 
a disk of the multilayer structure acquired when the master stamper 130 is directly used as 1st La Stampa 12 of drawing j or 
dra win g 4 can be acquired. 

[0079] Naturally to the 2nd replica substrate S2 obtained by 2nd substrate creation step SS2 of drawing 2 , the thing of double- 
sided structure can be created by recording a signal surface to the both sides. 

[0080]As for the numerical aperture of the object lens of the optical pickup in the case of reading the information recording 
medium 100 of the shape of a disk of the multilayer structure at the time of playback, it is desirable that it is 0.7 or more, for 
example, and the ratio of the numerical aperture NA to the wavelength lambda — it is desirable for NA/lambda to be 1.20 or 
more. As for this NA/lambda >=1.20 and NA being 0.7 or more, it is desirable to fill on the other hand or both simultaneously. 
[0081]Drawing 10 thru/or drawing 12 show another example in the manufacturing method of this invention. 
[0082]In the example of the manufacturing method of d raw ing 10 , the dry photopolymer (Dry-photo-POLYMER) is adopted as 
the sheet 10 of long shape. The film or layer of this dry photopolymer, there is no solvent substantially — polymeric (polymers) 
one — it is a layer, and this polymeric layer has the creep viscosity of the range of a 100 to 200 mega poise, for example, and 
can measure this creep viscosity with a parallel plate type flow instrument. 

[0083]Drawing 10 is the elevated-temperature application-of-pressure sticking-by pressure method using such a sheet 10, a 
signal surface can be recorded now to the sheet 10, and drawing 1 0 (A) thru/or (D) corresponds to drawing 4 (A) thru/or the 
process of (D) mostly. 

[0084]To the sheet 10, 1st La Stampa 12 is arranged in drawing 10 (A). In drawing 10 (B), 1st La Stampa 12 is forced with the 
roll 16 to the sheet 10, and the direct signal side 10A is formed. And after ultraviolet curing of this signal surface 10A is carried 
out by ultraviolet rays being irradiated to this sheet 10 by dra wing JO .(C), in drawinj^lOLCD), 1st La Stampa 12 exfoliates from 
the sheet 1 0. A weld slag process and a punching process are given like drawing 4 (E) and (F) after that, and the 1 st replica 
substrate S1 shown in draw ing 4 and the same replica substrate can be obtained. 

[0085]Drawing 1 1 laminates and forms the dry photopolymer 10G which was mentioned above, for example to the films 10F, 
such as transparent polycarbonate, as the sheet 10. In this case, even if it is, in drawin g 1 1 (A), 1st La Stampa 12 is forced 
using the roll 1 6 like drawing 1 1 (B) like drawing j q for example, UV irradiation is carried out after that, and the dry 
photopolymer 10G is stiffened. And if the sheet 10 is exfoliated from 1st La Stampa 12 and sputtering and the punching process 
of a semi-transparent membrane are performed from drawing 1 1 (C) as shown in (D), the 1st replica substrate can be obtained 
too. 

[0086]The sheet 10 laminates the protective sheet 10H and the pressure-sensitive sheet 10J, and is made from drawing 12 . A 
film like polycarbonate can be used for the protective sheet 10H, and a pressure-sensitive binder, for example, an acrylic 
pressure sensitive adhesive sheet, can be used for it as the pressure-sensitive sheet 1 0J. As for the refractive index of this 
pressure-sensitive sheet 10J, it is desirable to adopt the same thing as the refractive index of a plastic like polycarbonate, for 
example. 

[0087]In dr awin g 12 (A), 1st La Stampa 12 has met the pressure-sensitive sheet 10J, and is forced at drawin g 1 2 (B) using the 
roll 1 6 to the pressure-sensitive sheet 1 0J. And while 1 st La Stampa 1 2 is removed from the pressure-sensitive sheet 1 0J, the 
protective sheet 10H exfoliates from the pressure-sensitive sheet 10J. This pressure-sensitive sheet 10J has the signal 
surface 1 0A transferred from 1 st La Stampa 1 2, and after that, if sputtering treatment of a predetermined semi-transparent 
membrane and punching processing are performed, the 1st replica substrate S1 as shown in drawing 1 2 (E) will be obtained. 
[0088]On the other hand, the 2nd replica substrate S2 is already made, and the 2nd replica substrate S2 and the 1st replica 
substrate S1 can obtain the information recording medium 100 of the shape of a disk of multilayer structure using the ultraviolet 
curing resin 32 by being stuck by pressure like drawing 12 (F) with the roll 166. 

[0089]Drawing _13_shows the example of the information recording medium 100 of the mass shape of a disk of two-layer 
structure made by the manufacturing method of this invention. This information recording medium 100 has the molded board 225 
(the 2nd replica substrate) and the sheet like board 202 (the 1 st replica substrate), and the molded board 225 and the sheet like 
board 202 are united by the light transmission layer 224 (ultraviolet curing resin). In the information surface 232 of the molded 
board 225, the recording layer (or reflection film) 222 is formed, and the record film (translucent record film) 213 is formed in 
the sheet like board 202. 
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[0090]Drawing 14 is an example of the multilayered optical disk which carried out multilayer lamination of the sheet like board 
302 on the molded board 301 equivalent to the 2nd replica substrate. 

[0091]The molded board 301 is formed of the process shown in previous draw ing 2, one field is made into the signal surface 
301 A, and a reflection film and record film are formed. 

[0092] On the other hand, the sheet like board 302 is produced by the process shown in dra vying 1 or drawjng.4, and the molded 
board 301 and the field which counters are made into the signal surface 302A. 

[0093]This sheet like board 302 makes pressure-sensitive resin about 5-20 micrometers thick etc. the transparent glue line 303, 
plural laminates are carried out, and the multilayered optical disk is constituted. That is, the sheet like board 302 and the 
transparent glue line 303 are made into a basic unit, the plural laminates of this are carried out, and the multilayered optical disk 
is constituted. 

[0094]What is called a dummy substrate may be sufficient as the molded board 301, and the thing in which this example was 
shown is drawing j 5 

[0095]ln this example, the dummy substrate 304 which does not have a signal surface as the 2nd substrate is used. Therefore, 
the number of layers of a signal surface will be called the number of the sheet like boards 302. 

[0096]As explained above, the information recording medium (for example, optical disc) of the mass shape of a disk of two-layer 
structure or the multilayer structure of three or more layers is in large quantities and easily producible by using the 
manufacturing method of the information recording medium of the shape of a disk of the multilayer structure of this invention. 
[0097]In the example mentioned above, since such transfer operation is performed from hard La Stampa to a comparatively soft 
sheet when making a signal surface transfer from La Stampa to film state or a laminated sheet and patterning a signal surface 
to a sheet, transfer operation can be performed easily. 

[0098]When forming the multilayer semi-transparent membrane 60 as shown in drawing 6 (A) thru/or (D), It is set up applying 
the relation to the semi-transparents membrane 50B, 50C, 50F, and 50G formed one by one to the 1st replica substrate S1 
from the semi-transparent membrane SOB side to the semi-transparent membrane 50G. so that reflectance may become high 
one by one. That is, the reflectance of the semi-transparent membrane SOB becomes the lowest, and then reflectance becomes 
high in the order of the semi-transparents membrane 50C, 50F, and 50G. For this reason, when irradiating with ultraviolet rays 
from the 1st replica substrate S1 and stiffening a semi-transparent membrane one by one, it can perform easily forming the 
multilayer semi-transparent membrane 60 which is such an interlayer. That is, each semi-transparent membrane can be 
stiffened one by one in the low amount of UV irradiation. 

[0099]When irradiating with ultraviolet rays and stiffening ultraviolet curing resin, such as such a semi-transparent membrane, 
while ultraviolet rays are missing from a peripheral part and scan one by one from the center section of the disk, And it can 
cross to the whole region by rotating a disk, and a uniform dose can be given, therefore the transfer layer (interlayer) of uniform 
thickness can be made. 
[0100] 

[Effect of the Invention]As explained above, according to this invention, the information recording medium of the shape of a 
mass disk is producible easily and in large quantities. 
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[0 0 3 5] :©HiSf^fyys SI, ^2S 
tSf^fiScX-ryT-S S 2&tm9-g-*?it-*X5':/S S 3 
14, S5t^Lt^5, 

[0 0 3 6] 5feT, iU@5ro»iMM^f?/ 
S S 1 zwtwtz. 

40 [0 0 3 7]IlifiM^f-y/SSlfll @1 

1MXhZ>> Z<D7\7-y7SS lt?»4, »^<0->- h 

1 0#ffll^ib*i, rO->-M 0f4n-/U^|c#3j^T 

[0 0 3 8] V--H0I4, -fy7=f-yif, 0tJx.(4g* 

U-V<D£.0t£-7773-y9*m^Z>^t& 
T*€\ -t<Off^.|4»i L< 14 5 0 /im&^Ll 5 0 /i m 
XhZ, >- b 1 0C>m&.<DMct>&$. Lv^fS^: LTI4, 
50 ^!lx(4 7 0 /im(75if^.T*fc-5„ 
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[0 0 3 9] il (A) "Ctt, %1X?>'<1 2tf\ is 
- h 1 Oco-*(Dffi l 0 AK#LTFpfllH£:fc^TgEffi$ 

tifct<^T*fo5o Ei (b) -en, z<d%si *?>s<i 

14^^£tt£ (B5^fs/^ST1) o 

[0 0 4 0] [Hi (c) Til, :©i548u^^ 

1 2tD#Mgl 4^ffil 0 Af£**$:ft,5i ttiCD— yU 

1 6K±0ffi*Six«. oi 9 ttftNtafcWJB l 4 lc» 

tL5 0 (HI (D) -Ctt\ *^j»fi8*t^a*^»^j»*SR8 

-So 

[00 4 11111 (E) Id^-TJ; ?lcfgl **>v<l 2 
(Dfrtfts- h 1 0 flirt* fcsMlttSil. &fl-$5s!lfcStJ]t 1 4 
h 1 0(4-#{C&oT&iiLT 1/^-5 (yirs'T'S 

T2) . 

[0 0 4 2] Hi (F) T'I4, #Jx.f4S i N©^gSi 
1 8 Id £ 0 , «^ftSI{bttffi 1 4 w« % 
ffil 4 AlCS i N©¥»Wil«:;*'<5'*#J*-*5 (*^ 
?yST3) . 

[004 3] -©,t5»-01 (A) &<^L (F) COXS 

*S-Cf^feixfcs/- h l o & X^limbWlB i 4 ©as 
ft!4, IHl (G) fifcVT, 1tbjLti7 t >( xtmzttib 

S 1 Sr#5r i#Tt 5 Uf7^ST4, ST 5) „ 
[0 0 4 4] 02 t@5©f2lS«^T7y 

SS2flt M2 0, 2 2^ffl|L ( M2 2©|*|ffi 
\*m&%>2 2 Atfto-0>5„ &S2 0 W^(C(im2^ 
^^2 4iSE«**LTfc9, 112 (A) 0*ttt*»e>BI 

2 (B) IC^1",t 5K&S2 0, 2 2^^-g-^Jttfc 

WJB2 6riSj£A£;ft5„ :«M26i:U 
(4, W^.rt38WttfcSVMiS3tttS:W-f 

[0 0 4 5] ZtUZ£Q&J<Ztl1tmK&2 6ICI4, 12 
X?>s<2 4<Dm-flr2 4Atffc2f£tlZ> e HI 2 (C) T* 

rwaoT, m#ffi2 8Sr#-f5^2 u-T'y *s«s 

2Sr#5rir^T#5. r. ©H 2 U7°y #S*£S 2 Wff 
^D2I4, 0Jx.liO. 6fcl>Ll. 2raraffc5 (H 5 

[0 04 6] IH 5 iC^fS* 1 mfatfetfL^T- y~7S S 1 k 
^ZSSM^Ty/S S 2(4, |5]lSfl;:firoTt>4<, 
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lSfiM^f?7'S S 1 t!2SIM^f y^S S 
2 *J»T LfcB#,ftT\ El 5 [C^f^T s^S T9i^t 
y7ST10kfrbt£&te9&tritx7-'s7S S 3 £H 
?rt5. H13lc^-t-ftS l ?^^-ti:^'rs'7°S S 3T-I4, JR 

2 UT'y *SffiS 2©if-§-ffi2 8(C*tL-C, Al^COS 

MR (Efttm) 3 0ZMx.tm-> t— a * /< y * y 

§3 0£>ff^»4, «SJx.tf4 0nmffo?i, 
10 [0 0 4 7] H3 (B) Ti4, II 5 <D*7- y 7°S T 9 T* 
^-f4 5lC, M2l/y!J*lSS2©5ltl3 0©±i; 
M£*0$*#9HUtfjB (SMS**!) £ffiT1"5 (* 
f^ST8) . £ ©**jRaMfc*rjffi 3 2£tf-LT, Sg 

i u-7°y**ffis lco-d-^-Bi 4 At, 3? 2 y %m 

iS2 ©RttSI 3 0 ZMffi-fZ X b \C LTflS 9 
Ufy7'ST9) o El 3 .(C) i4r«0^ffiSr^LT*3 
9, U-7*y*.SffiS 1 bW.2 U^y^SSS 2(4, 

3 2 W-SB^^*Jg|5^ 3 2 A^gPI-?f«t>*m6r bX\ 
20 a«J**©*^*WU»Jg3 2T"fooT, *»ogrj£«ff 

7°y #g«s i 2 i^yy #g«s 2zmm-tz> 

7 1 y/ST 1 0) „ 
[0 0 4 8] HI 3 (D) T'(4, Ml3 4^ #S«S 
1 , S 2 Ort/lfliJ^^,^ffl[C(S](j-T, 0f^©ig^-e* 

(Ei-sr tic j: 9, %n-mmk®m3 2&fflk-rz>o r 

©^©^itftfiSilsWJIB 3 2 coj?^. d 3 (4, «SJx(45 0 n 
mSr^ffl-rS-t^TtS (xf y^STlO) „ 
30 [0 0 4 9] rcoj;5f-tT#®«jtro^l:©r^^ 
^^©fi|#ISfi!:^l 0 0^#5rt-45T-#S o Z<D£ 

o%7 : 4x*®;<Dftmw.mm#i oob lt«, 

=>y>K* hf^^ (CD : ^ig) ^CD-ROM 
(ny/N^ hx-f^^SrftfflLfcy-K^-V^^y) 
^, ^©te^JtT-V ^^fc5V ,, (4xv 5 ^>'H:*T f ^-7 :? w ^ 
tr^Vf/W*—?? j/V^jx? (DVD) tP?l4ix 

•c ^ s «*«fflf«eftjift oj:?**^^^^. ^wffe 

40 [0 0 5 0] MZ (D) <D«t5l-^«63 4SrRB*tU* 
tfbRoffi&faS 1, S 25r(Hte-f 5: tJC«t9, »^ 
^SM^OTg 3 2 3 4 5rfiR#t-f 5 r 

[0 0 5 1] ^^WWSg 3 2 (Dff^-d 3 /JS, «»Jx.l4* 
1 0//mJ; l 9't>^^< 5 0 u mi U t>'h£V><E>tfSa£ L 
l\ fcbt>rK>^i|$0E{l:^)!i3 2©f^d 3dS5 0 /i 

Ad u fi»<cft*^lf4-?# ti<tei> 0 1 0 ft m 4 9 /h 
50 flfe*WfS^-®*»P>CDM9 3t^j|--^7 5,yLt 
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[0 0 5 2] #;{;:, El4 5r#fiB.LT*^^«07 J -f^^4fc 
©fflf«E««E#©ilJ6*ife©9JO«*:lftWi-5. 0 4 © 

@4i:ftIiSgM^fy/SS lis, uico^i 

SiM^f^ys s i tia^s. l*»u *2«* 

IM^Ty^S S 2 ifliy^-fr-tir^xj/T'S S 3(4, 0 
2 tH3ic*-r^2S«{tfi)c^xy7 P S S 2 tftS9^i3 
•tir*xs/7°S S 3 fcHICtfJlClPIC-e&S. 
[0 0 5 3] IU4(-^-ff!llwfc^-r(4, ±$L/c4 5le 

(F) IC^tllSIi: LTWtBl l/7"y**«S 1 *$ 

[0 0 5 4] H4(Cfcit5v— M 0(4, HI 1 ©->- h 
1 0 tnWih<0*R^*Z. 04 (A) "C 

i4, ^i *?ys<i 2is->- n ofd^fjE&uTBae^^ 

T</^-5„ 14 (B) T'(4, r <DWi 1 X * l 2 co{f # 
ffi*Sj£gf->- h 1 0 text L"C d —/^ 1 6<Dt^^X'J±^ 
£KZ>o ->-M0(4, 04 (C) T'ftiP^ttfc&le, 
04 (D) \Zte\,^XW,lXf Wl 2l4->- h 1 Ofrb 
S«£4x5„ "9 h 1 0(^(4, HfglOA 

tfSjffg^M^ftTV^. 
[0 0 5 5] HI 4 (E) T-14, S i NO^Iii^^ 

s/* y y^lcitjffi^-ffii 0Al;»LTM$lx5 o Z 
<0'&. HI 4 (F) C/Ttipt, v— h 1 07)Sfctx(4 
T^^I-ff^&^S-iT-, 1 l^7°y #g}£ 

*S«S l(C|4m-^El OA^^LTl/^o 
[0 0 5 6] 01©fSlK*S^J&;*X5'7°S S 1 tefctT 
S01 (F) O^-y^y yfJLUtmi (E) C9fT*) 
i£tlg(4, fl:t5ittt*#5. I^«^UTE)4 
(E) ©^^^/lSt< 14 (F) (Dfthm 

[0 0 5 7] r©4 5 K^ibixfcfS 1 W7°y *S«S 1 
(4, 0 2 [dfc^T^I- 4 ? (cm 2SSM^f s/7°S S 
2i;fc^tlt?>iifc^ 2 *SIS 2 t Hi:, 0 
3\C7F-fte'9£t> J £X7-'y7s S3icis\,^x\eim<Dm: 
-t'li^fr-tf^irT', 03 (D) (c^1-#jifl?ig(Dx 
^^^©ItaE^^l 0 O^tSdiriSx-tS, H 
2SSM^f7/S s 2 9 S 3 

14, 0 2©^2Stg^^7 1 ?/^S S 2 1 0 3 ©I,!; 9 
^ii-^x-y^S S 3 tl^#T*fc5©T', ^©fft^£8ffl 

[00 5 8] ffi, 01 (G) £02 (C) ©mi^7°y 
^S«S 1 b%2 W7'y*S«S2l4, 03 (D) <Dl 

o imwm%m 3 2 -eas ■? ftwicr * 9 

#(£*]■*>&< «fc?l-bTfcJ:</\ 
[0 0 5 9] fcli, #3BW©#l«it©7^**:R©ti? 
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[0 0 6 0] 0614, $bl^JB<7)f f -f^^S:^i-5 
Otiriift^Ji^-f^^OUJfixeSr^LT^S. 0 6 
(a) f^-fgfi i^y #£|gs 1(4, lirolilffi 

ftfc* 7- y 7* S S 1 fe 5 V M40 4 ©m 1 *Kflsrit;* T *j 
/SSI T'WbtLfcS^T'foSo 0 7 (40 6 \Z^-f^m 

*9WkTM<offiii<n-- m%7FLX\,^Z> 0 07©* 

7^STl<C^LST10*flt i5©^JSf5^ 
fy/STl /«t^L*7 1 5/7°ST 1 0 tPCfWOT' 
■t;ix&©BlW&flUB , *-5. Lri>U 0 7(C*Jl>-C(4, * 
10 g»^f7/SS4, ^fy^ST20i^fy 
7°ST2 liSig^p$tVTV^ 0 
[0 0 6 1] I70^f s/7° ST 2 Otdfc^T, 06 

(A) Ofri/yu #KtgS lCDff^El 4 A (*fc(4 
10A) K^SWIRHR l&JBfifcU lOMIlHR 

w<4 0©flr*ffi«:i©*^liWfl;«HIB5 OKlf UST 

5 0(c$5^$tL?>i:irt)l-, ^1 U7°y #g;|£S 1 fc* 
^^4 0*R*(6jfc|HHEi-5rfc-C, &#ft**M6« 

20 {b«flB5 0SrS9WoT^»fcmi-. 

[0 0 6 2] JtrolBMBf 5«*fc**MISrrtja*lfil!6»b^ 

ji*(pjic^«(c:ffi«-r s r t xmn-mmtmm 5 0 iuj? 

<b»fj]!5 0l4, ^jgBJ^T'fe*), 0 6 (B) l:*t±9 
d, jK^KKfllf bWffi 5 0 t-flcKiftofclBi 1-7° y #s 

[0 0 6 3] Xfy/ST2 1 (CjoV^T06 (A) , 

(B) ©Ig&fcSfcE* !?«-*-;: t(C4!5, 06 (C) 
IC^-T 4 5 Idig^jgitf jf 5 0 B , 5 0 C • • • t *mw 

30 BIHR1, HR2, HR3- • • tWt&IM-t 5 - t & 
CtlP,ffll^fi5 0Bl:i4 {f#B5 0 
A, 5 0D- • • IfiZtl^tim&ZflX^Z. 
*S^KHR 1 tS?^S*g5 0B©««frO^(C, ^ 

SM^HR2 tSSifisocroaiMMt, 5 

(4{f -Sl-E 5 0 A, 5 0D©i 5^f^-ffiSrWLTV>5 0 
[0 0 6 4] ft*;, SSJ^g 5 0 B , 5 0 C • • • 

i4, ±m^mmtmmcRt> 9, k^w 7 * h ^ y t 

jk1»flg5 0 Sr«-frSf^*P 9 (w, h^<7) K7-T7* h 
xKy v-^^lHR 1 (c**$-fr, $e>tSJtfl|t 

w?4 o&&m2-£xmf\-mmftt-tzz t^x 9, 

[0 0 6 5] ^©mtc, *T©Wff^fS»®lC*fLT, 

06 (c) ic^i-49ic:m2 i-T'y^stss 2<nm^m 
2 8M*mtoGt>-&x-mt-fz> 0 2>m<nm^mmG 

0(4, 3CD49lCUT^l l//y*lSS 1 t»2 W7° 
50 y*SSS2K«E*ilfc«ffiT» 0 6 (D) (C^"T4 5 
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&#Jl©*£ft©xV**#c©««ieSWi i oZft 
5ii4«-et5. 0 6 (D) ©#m4, SfiSl, S2 
©P^iC, jg^#/f50B. 50C, 50F, 5 0 G t 
*I^RHR1, HR2, HR3-»^$tlTV^ c 
H2 l^y^S&S 214, 0iJxtfH3 (A) Olg-Cff 

[0 0 6 6] #ft#!B^S 6 0 ©^(4, tz 1 7L\i£ 1 0 
/i m~5 0 /i mT'fo-Sc J?^# lOjjmit) t>/h$V> 

}JS£tS©T?»*L<fc<, 5 0 ^mi^^^t, * 

[0 0 6 7] t;5t*, 0 6 (A) IdiSttS** V/<4 
0©tt@Lll4, ^1 WT'y^SfSS l(DiiCSL2ti5 

JSIPHP^fcSv^fi^/hS < -T-SW^S* U\, d© J: 
5fciff&L HSfgL 2 t[Sltf*Sfc5V^«:^/h$<-r 
2>©(4, **>/<4 0«fc£MlB!fc«JIB5 Oilot 

£^4§-£-(a4, Ll£L2©Mf4, 0iJxtfO. 5 mm J; 

[0 0 6 8] 1118(4, -flRJt LT*;?^7 O-tr.©* 
* >v< 7 0 4 <Q Jg*S4x5 W7°y S 4 £^ LT 

^2>o *^>^70I4, m7L\T{fc$k<r>it'rs<*?(nWk 
7 F o*^^^S4x5S«S:«fflT?t, ^©«^-ffi7 0 
A© by eyf-ttmZ-ti 0. 5 iH^ 
A (4 0 . 1 8 5 m m/ b i t T'fo 9 . S5«£1f *GftjK 
<55:Mt5f#t»IIM©EFM (Eight to 

Fourteen Modulation) T'ff 5 - t ^ 5 T'# 5„ d C0^# 
h-r-f * * 1M' XWjff&a* 1 2 cmtfcSl 
3i£(4, OGBifcS. 

[0 06 9] 08 (A) > (B) ©ipfdLTff hfllt 

uyjx&ms 4»iifffl6 o A(d(4s«^ (aaoR) 

6 0«Sll5. *LTI^7'y*a&tSS4{C»LT®J 

0 8 (C) ©IfSBIE^ftldtS^T, 0 8 (D) (r^f 
4?t;i, *£KS 5fflA»P>»l/^X8 4Sr^L 

»l/yX8 8A»e>)fc9 0£J$ltLfc»&£lfct5ELT^ 

lift, »ii/yX8 8^v>5*SliIMB4Mt 

minxes, 

[0070] t t% bs®r# 

©v=y*-£6. 5%$T*Tff5r.i:#'T*t57>\ 
[0 0 7 1] :©t&w»4WiuvX8 4 ©MP 
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$t (NA) (4, #RI4*0. 8 7 5t*fc0, #8 6, 9 0 
©j£ft(4 6 4 0 nmX'hZo w©«t p (Cg^tBSS* t 
LTI4, ft*BB?5±*AK:*5*t4tfy hO(gWias, So 
»ffiS4*aiC*ilt* t's' h©*IW2 4 9 < T*# 

[0 0 7 2] Cl©£5K:, L-7°y*S«(02pBfflJ (Kflfc 
10 ®{RiJ) rt>ib{f^£ff£-f 5©I4, IMlcate¥SffliJ (fi^ffi 

[0 0 7 3 ] *3SW©H16©JK1fi^t5^T»?)ix5*Ji 
flligw^-f ^^^©Wf«IBfikjiftl 0 0 Mx.1403 

(D) ] 14, u^y^sss l©¥ffifti| (R$ 

Bffl) *»?>ff^i-S«3g©fc©-efc9, d©4?&^& 

20 [0 0 7 4] 09 (D) (Of-VX^V/^ 1 2 0 (4, 01 

©^ u^y^n^, 0 4 ©3? u^^ntLT 

[0 0 7 5] d©4 otty-^X? >'< 1 2 0f4 N 09 
(A) frb (D) ©ISS:«Tf^5wti65-C?t4. 
[0 0 7 6] 09 (A) {ZidrtZ,-?*?-?,?^^! 3 
0(4, 09 (B) ICfc^T, ^-f-^^y^l 4 OSrf^ 
^-f5o t)-^**— *^>>-*l 3 0©<f-§-ffij6WHf 
-J**V/n'1 4 OfCfc^tl-So ^©-^if— y/s°(4 

30 4 0i:^LTIii9 (C) l£7jrfJ;5IC0iJ;ifiN i ©^ 
^s/^l^l 5 0&Ml$£ti?>, r©4 5tcLT#bitfc 
vif-X^W? (S^^^) 1 4 0(4, 0 9 (D) (C 

^•r.}:5ic^©ff#ffi/js^v^^v^ (^^^v^) l 

[0077] #t>ixfeU-y^^y^i 2 014, 01 fc0 
4l:*tfU^^l 2 i: LTffl^S: t^T'tSo 
**3, 0 9 (C) ONiO^y^IlSOOf^U, 
#Jx.(4'4 0 nmT-fc&<, 

[0 0 7 8] ^^-7^y/<13 0(4SLT*3t, ^ 
40 x^-x^y^n o^f>^$nfcf-v^^v^"i 2 
o^fflv^T0 l fo5VM404©J:5^Xg(ri:*)#^ix 
f:#lii|Of^^^itSEill*l 0 0 (03# 
lOSl) A^(4, t^^— ^^^1 3 O&01&5 
^(40 4 ©^1 7.^y/<l 2 t LTttS&ffll^fcftg-fcifc 
P>4x5#S«3t©r^^^^©ff«S»^l 0 0©S 

i tisirp^©f B K©{f-^*#5r t*s-T?#s„ 

[0 0 7 9] <ci3, 02Wf2l1SM^fy/SS2. 
50 -T5ri:75ST-tS©tta^©r 
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[0 0 8 0] £43, W£M<0&Mm&(D7 : 4 * 

mnmsm i o o *K*ar*fi-o3t* f y v r y y<r> 

2 0&L±.X'hZ>Zkfcm$.L\i\ :©NA/U1. 2 
Oi> NA*50. 7^±T'foS©(4, -^-fcS^fifS)*- 

[0 0 8 1 ) Ell 0/£l>L@l 2li> 

[0 0 8 2] Hi 0 (DM'&jjfeomX'tt, ftR«CD->- 
HOt Ltli, K^?* ^!/-7 (Dry-photo-POLY 
MER ) S:SILt^5. :© Y7<< 7* -?<D7j 

(ffi^) ^t"f-¥-Cfe"9, Z(D#D * ]) y? W-t 
(4, #J;if4*l 0 0 75^b 2 0 0 ttftfj x<n$&\B<D? V — 

[0 0 8 3] Hi 014, dcoj; ? h l Ofcffl^T 

is5?fiAQEJE#jfcT\ ->-h 1 0 left L Tit #B£iell-f 
SrHSflSiplciot*:!), 010 (A) fcl^L 

(D) (4, HU (A) &<^L (D) eoXS(Clil^j£ t 

[0 0 8 4] ->- h 1 OICStLTIi, HI 1 0 (A) 
^T^l 2dSiag$tlTV5o HI 10 (B) 

T'(4, Hi 2#v'— h i 0l:»Ltd-/H 

6Ki!?Jf Lf+ttttlT. ffSHtJHBl 0A^fiK$4x 
5, *LTM«*B10 (c) t-:©->-Moi;S 
LTJ£W£;ft,-3r tX\ roflMlOA^JWHWft 
£ixfc&{;:, Hio (D) ttt!u?y^i2ii->- 

M 0 ^romii, 04 (E) . (F) 

co J; jt^^'/^lg^fttlgisiJixT, 04 

[00 8 5] 0 1 1 14, i/-H0t Lt, 0iJx.l4SB^ 

©;#y hfro7^M l o F\z$t lt±$l 

fci54 h^Dvl OG«raiLt»)jttfc 

ICLT011 (A) {zti^XBlxf^'tl 2 £01 1 

(b) oiiCB-^i 6*fflv^-cjf LttitT, f©i 

5. ^LT01 1 (C) *>6-(D) *s— M 

o&mix?i"<i 2frbmMLx, *mwm<»*'<y 

[00 8 6] 012 T'(4, M 0 755, h l 

OHtglEltv'-H 0 J fciffljf LTftlb;h/O^ 0 & 
fz-MOHtt, JJ?y*-jK*-hOJ:5<C7^^A 
«BEtt*>- h 1 0 J £ LTttJftEtttt* 

ts. :©<fftt->- h i o jomftmt. mx.t3wv 
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[ 0 0 8 7 ] 11 1 2 (A) -CI43? M?^<12 7) s iS£E 
ttv— h 1 0 J \cft&LXioK) , 0 1 2 (B) -CttSffi 
MOJ Up-/H 6£JSI^TJ¥ Ltttfib 
ili. ^-LTSEtti/- MOJ HSUi'^l 2 
flS|Sfc*$ti,.5i ttlc, hi 0H#M4->- 

h 1 0 J *»€>fSJHtSJxS 0 rco<g|±tt->- h 1 0 J 14, 
MUXf*s<l 2d^te^$tlfcff^-El 0A5:tLT 

attea^tT^nsi:. 012 (e) k^t 4?ftfii 
i^7°y *sss 1 ^#ibti?>o 

[0 0 8 8] Sg2 U7'y**«S2»4i-eK:ff6 

ht*39, %2 v-yy *a«s 2 tjui uyy^ses 

1(4, **M**{tSMB3 2«rJBV*T. B-/H6 6CJ: 
•9012 (F) ©«tp|iffi*$tt5rt-e, ^S«3tco 

[0 0 8 9] 01 3(4, *%W<DM&jjmz£r)ftbn 

tc 2 mmmoxmrnvT * * * vtammmtMu* 1 0 0 

20 <7)ffl Ztf LX ^ 5„ r OflMMBMKfr 1 0 0 (4, mm 
12 2 5 (I2uyu*l«) i, ->-h«Sffi2 0 2 
(f lW7"y*S«) «M2 2 5i->-F 

«««2 0 2(4, 7t^i§S2 2 4 (gftMfcttffi) (C 
iO-fcfcfco-C^S. ]*JB2£« 2 2 5 ©flNRffi 2 3 2 
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